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On the tr
native bu

By Kevin Walden, Regional Entomologist,
Gerald ton

lay eggs in lupin crops. Major infestations of
moths in 1986, 1989 and 1991 destroyed lupin
crops in a matter of days.

Native budworm, the worst pest of lupins, is a bit
of a uiill-o-the-unsp. Some years the native
budworm moths go virtually unnoticed. In others,
they appear in plague proportions without
warning - in these years, the cost to growers in
lost yield runs into millions of dollars.

The native budworm usually completes only
one life cycle in a lupin crop. After harvest and
the drying off of pasture paddocks, conditions
become intolerable for further budworm
development.

If an early warning system can be developed to
predict the extent of moth flights into lupin crops,
and this seems possible, major crop losses could
be averted.

The following spring, when next season's Jupin
crop is in flower, native budworm moths
invariably arrive on cue. Where do these moths
come from?

The Department of Agriculture has started
research to develop a system of predicting the
size of spring flights of native budworm moth. We
need to know how and where the pest survives
the summer, autumn and winter, its life cycle, and
survival tactics.

life cycle

About the pest

Adults moths

The native budworm is native to Australia and
lives on many types of natural vegetation. Each
spring, native budworm moths (Helicoverpa
punctigera') seem to appear from nowhere and

Throughout the south-west of Western Australia, native budworm can have up to four
generations from spring to autumn, taking
about five to six weeks from egg to adult.

Adult moths Jive for two to four weeks. They
rest during the day and become active at
sunset, feeding on nectar and laying eggs.
Female moths can mature and begin laying
eggs within three days. Each female can lay up

• Until recently, the generic name for this group was
He/iothis.
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Helicoverpa punctigera
caterpillar feeding on a
wildflower at Yalgoo in
the Murchison.

•

INSET: Adult Helicoverpa

punctigera moth.

•

Helicoverpa punctigera

caterpillars damaging
lupin pods.

to 2000 eggs over several days. She deposits
eggs on flower buds, fruiting bodies and
sometimes on stems.
Eggs

Eggs are about 0.5 mm in diameter and white
when laid. As they develop they change
colour from white to yellow to dark brown.
They hatch in two to 12 days, depending on
temperature. Eggs hatch quickly during warm
weather.
Caterpillars
Newly hatched caterpillars are about 1.5 mm
long with dark brown heads and white bodies.
In lupin crops, small caterpillars crawl from
pods where the eggs were laid and begin
feeding on the foliage. During development
they will pass through five or six growth
stages, until they are 35 to 45 mm long.
When they are about 12 mm long, the caterpillars begin feeding on lupin pods. Caterpillars
complete their development in three to five
weeks, closer to three weeks during warm
weather.
Pupae
Fully grown caterpillars move off the plants
and burrow two to 15 cm into the soil. There
they build chambers in which the pupae form.
Pupae are cigar-shaped, 12 to 22 mm long, and
during development change in colour from a
yellow-orange to a dark brown. The pupal
stage lasts about two weeks during spring and
summer, but during autumn and winter it can
last for several months.
Survival tactics

Migration
Native budworm moths fly from plant to plant
throughout the night, feeding and laying eggs.
They are also capable of flying from paddock to
paddock and even from one region to another.
Moths can migrate at high altitudes over large
distances at night. These flights can quickly take
moths from areas where conditions do not
favour further development to areas where
development will continue. Moths can cover
several hundred kilometres in a night and by
flyingon consecutive nights, migrations of over a
thousand kilometres are possible.
Moths flying into lupin crops in spring are either
produced locally from moths emerging from
diapausing pupae, or they migrate from remote
regions where development has been continuous.

Diapause

Surveying and sampling the moths

The native budworm can escape unfavourable
conditions by suspending development at the
pupal stage while underground. This process
is known as diapause. While cocooned underground, pupal development can be arrested
for several months. Twelve-hour days and
mild temperatures during caterpillar development trigger pupal diapause.

To assess the importance of diapause and
migration, a series of light traps were set up to
collect moths and find out the distribution and
seasonal abundance of the native budworm.

Native budworm can enter diapause in September and April and remain dormant until
the following spring, escaping the hot, dry
summer and the cold, wet winter. With the
onset of warmer weather, development
recommences and the moths emerge in spring
to continue their life cycle.
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Twelve traps were placed in lupin-growing areas.
As expected, large numbers of native budworm

moths were collected from all traps.
A trap was then set up at Yalgoo, 200 km east of
Geraldton and 100 km from the nearest area
where lupins are grown. More native budworm
moths were collected from this trap than any
other trap in the network.
Traps were immediately placed in the Murchison
region. Again, large numbers of native budworm
moths were collected. More traps were placed in
more remote areas.

The light trap
he light trap uses a 20 watt black light fluorescent
tube mounted vertically between four baffles to
attract the moths.
Moths fall into the body of the trap where they
collect in a dish at the base and are killed using a
commercially available pest strip.
The trap turns on and captures moths every
night. Localresidents collect the moths regularly
and send them to the Department of Agriculture's
Geraldton office.
Differentmoth species are identified, sorted and counted.
Thirty-eight traps have now been set up in the
Kimberley, Pilbara, Gascoyne, Murchison, Great
Victoria Desert, Goldfields, Nullarbor Plain, and
in lupin-growing areas (see Table). Moths are
collected throughout the year to determine
their seasonal abundance in each region.
Trapped female moths are dissected to see
whether they are mature and about to lay eggs,
or immature and able to migrate. If females are

Native budworm moths are sorted into males and females, and
the females dissected to determine whether they have been
mated and their stage of ovarian development.
The number of moths collected depends on the number of moths
near the trap and their activity.
Activityis influenced by temperature, wind speed and nocturnal
behaviour. These influences are measured and used to estimate
abundance of the moth.

likely to lay eggs, a ground survey of the area
can reveal the fate of any offspring. Caterpillars
that hatch from the eggs will survive to become
adult moths if suitable host plants have germinated in the area.
If migration is likely, the fate of the moths can

be determined by knowing the speed and
direction of high altitude winds and by making
further collections of moths from traps located
down-wind. Synoptic weather maps are used to
chart potential migration paths.
Regular trapping and surveying are revealing
some important features of how the native
budworm survives in various regions.
Distributionof native budworm

Distribution of the native budworrn is far more
extensive than previously thought. The moth
has been found throughout Western Australia,
in remote and arid regions of the State, far
removed from south-west lupin-growingareas.
Abundance of native budworm moths varies
from place to place, from season to season and
from year to year. It is this pattern of changing
moth abundance over the entire State that
gives the first clue to the origin of native
budworm moths that fly into lupin crops.

..

Light trap used to collect native budworm moths on Tawarri Farm,
Pindar.
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light-trappers and their location
Trappers

Location

Kimberley

Stuart Young, Department of Agriculture
Ron Holland, Conservation and Land Management
Colin and Fiona Holt

Kununurra
Fitzroy Crossing
Halls Creek

Pilbara

Wayne Fletcher, Department of Agriculture
Lang and Ann Coppin
John and Ethel Bettini
Ben and Helen Newland

Karratha
Y arrie Station
Rocklea Station
Sylvania Station

Gascoyne

George Barker, Department of Agriculture
Alan Fisher, Gascoyne Shire

Carnarvon
Gascoyne Junction

Murchison

Robyn Jenkins, Department of Agriculture
Richard Child, Murchison Shire
Christy Romaro, Yalgoo Shire

Meekatharra
Murchison
Yalgoo

Great Victoria
Desert

Brian Kowald and Joe Hospkins, Weather Station
William and Sue Linke

Giles
Prenti Downs

Goldfields

Lorrie and Cathy Jenson
Faye Smith, Sandstone Shire
Geoff Cahill, Agriculture Protection Board

Y oweragabbie
Sandstone
Leonora

Nullarbor

Murray McQuee

Rawlina

Northern
Agricultural
Region

Bob and Dawn Porter
Michael and Barbara Thomas
Roly Flavel
Murray Blyth, Department of Agriculture
Pam Norris, Department of Agriculture
Sherri Hunter, Department of Agriculture
Tanya Campbell, Department of Agriculture
Leo Dawnbush, Department of Agriculture

Ajana
Pindar
Yuna
Chapman Valley
Geraldton
Three Springs
Badgingarra
Moor a

Central
Agricultural
Region

Tracey Mouritzen, Department of Agriculture
Roy Humphries
Laurie Mariole, Department of Agriculture
Wayne Snedden, Department of Agriculture

Wongan Hills
Gingin
Merredin
Upper Swan

Southern
Agricultural
Region

Rob Dewar, Department of Agriculture
Trevor Bell, Department of Agriculture
Matt Summers, Department of Agriculture
Ian Lacey, Department of Agriculture
Jill Llsson, Department of Agriculture
Mike Grimm, Department of Agriculture
Rob Pither, Department of Agriculture
Ted Fox, Department of Agriculture

Newdegate
Katanning
Wokalup
Manjimup
Jerramungup
Albany
Salmon Gums
Esperance

Region

Native budworm moths fly into lupin crops
during late August and early September.
During autumn and winter, before the flights,
there is no breeding in lupin-growing areas.

with the first flights into lupin crops. Prevailing
high altitude winds over the breeding grounds
would have dispersed the moths over a large
area, including the south-west.

While the native budworm is not active in the
south-west during winter, it can be very active
in remote areas to the north-west.

Although moths do not breed in lupin-growing
areas over winter, it is possible that the native
budworm is able to survive there by entering
diapause.

Before the major outbreaks of 1989and 1991,
large numbers of native budworm moths were
collected from the Gascoyne, Murchison and
the Great Victoria Desert during May and
June. The moths laid their eggs in these
regions and the caterpillars that developed
fed on various annual wildflowers. Mild winter
temperatures enabled the native budworm to
complete its development by the end of
winter and large numbers of moths appeared
at the end of August.
These moths may have migrated to lupingrowing areas in the south-west. Their appearance in remote pastoral regions coincided
112
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Pupae that enter diapause in spring are able to
arrest their development over summer, autumn
and winter. Pupae entering diapause in autumn
are able to arrest their development over winter.
Most of the caterpillars that feed on lupins in
spring die before they are able to pupate. Some
of those that survive enter diapause and remain
underground over summer, autumn and winter.
Those that do not enter diapause emerge as
moths in early summer and most of the offspring
they produce die in the hot, dry summer and
autumn weather. Usually, few native budworm
are left in autumn to enter diapause.

WINTER BREEDING

1986

AREAS FOR THE NATIVE BUDWORM

1987

1988

•

Winter breeding grounds
for Helicoverpa, 1986 to

1991.

How and when pupae are released from
diapause is not known. Research into the
incidence of diapause, and how it is terminated,
is continuing.
Implications
The size of spring moth flights into lupin crops
can be predicted by determining how and
where the native budworm survives the summer, autumn and winter.
1f moths are produced locally, spring and
summer rainfall in the south-west will determine the number entering diapause, how well
they survive and the size of spring flights in the
following season. Successful breeding and
survival in lupin crops one year could lead to
major outbreaks the following year. Insecticide
will protect the crop and reduce the breeding
population for next season. Expansion of lupingrowing in the south west will exacerbate the
native budworm problem.

1989

On the other hand, if moths flying into lupin
crops originate from remote pastoral regions,
the weather in these regions, including summer
and winter rainfall and air circulations in
spring, will determine how well they survive
and the size of spring flights. Outbreaks in the
south-west will have little bearing on future
outbreaks. Insecticide will protect only the
current season's crop.
Further surveying and research will reveal the
extent to which diapause and migration contribute to spring moth flights into lupins. Only
then is it possible to discover why major
outbreaks occur, to be able to predict such
events, and to suggest future control strategies.
Acknowledgement
This research is funded by the Grains Research
and Development Corporation and the Grain
Research Committee of Western Australia. O

W.A JOURNALOF AGRICUL71JRE Vol. 331992

113

Wildflowers in the
Murchison - winter
breeding grounds for

Helicoverpa.

